INTRODUCTION
============

Breast cancer is the second most frequent malignant tumor in the world, being the most common among women and the leading cause of death by cancer in this population.[@B1] ^)^ It usually grows slowly; however, depending on extrinsic and intrinsic characteristics, evolution may be more aggressive, with greater potential for dissemination. ^(^ [@B1] In these cases, the axial skeleton is the most frequent site of metastases, although pulmonary, hepatic and cerebral assailment are common. ^(^ [@B1] As a consequence, some patients with spinal metastases may develop secondary pain or neurological deficit to pathological fracture and/or direct compression of the spinal cord. ^(^ [@B2]

The best treatment of spinal metastases involves the approach of several specialists. Although the therapeutic strategies used lately have been more aggressive and have shown better results, they remain with the palliative purpose of reducing morbidity and improving the patients' quality of life. ^(^ [@B3] ^)-\ (^ [@B5] ^)^ Surgical treatment is specifically indicated in situations such as mechanical instability, progressive tumor growth despite clinical treatment, uncontrolled pain despite medications, and significant or progressive neurological symptoms. ^(^ [@B4] ^)-\ (^ [@B6]

Different surgical techniques can be chosen to treat spinal metastatic lesions, and subsequent approaches with decompression and instrumentation for stabilization and corpectomy with implant replacement are commonly carried out. ^(^ [@B7] The choice of method considers its practicality in relation to the affected column region, once not every level is equally accessible, the objectives of each procedure, and the familiarity of the surgeon with the various techniques. ^(^ [@B7]

Although surgical therapy of spinal metastases has been widely adopted, the literature still lacks results according to breast cancer histopathology and the influence of negative prognostic variables, such as visceral metastases, surgical complications and advanced age at diagnosis. ^(^ [@B4] ^)-\ (^ [@B8]

Accordingly, this study aims to investigate the clinical and radiological parameters of patients with breast metastasis in the spine who underwent surgical treatment by posterior approach, as well as to identify post-treatment complications.

MATERIALS AND METHODS
=====================

This is a descriptive and retrospective study of a prospective database, including 44 patients diagnosed with breast tumor metastasis in the spine, who were operated by the Orthopedics-Spinal Surgery team of the Hospital das Clínicas of the Ribeirão Preto Medical School, USP, from 2005 to 2017. The research project was approved by the Research Ethics Committee of the institution, including the exemption from the informed consent form (protocol HC 354/2018-CAAE: 82389518.0.0000.5440). The authors declare no conflict of interest regarding this article.

The inclusion criteria consisted of patients diagnosed with primary malignant breast tumor, with histopathological confirmation, submitted to posterior surgery for the treatment of spinal metastases, of both sexes, of any race, and aged over 18. Patients under the age of 18, with another primary malignant tumor, operated by an anterior or combined approach, and non-diagnosed with spinal metastasis, were excluded from the study.

Data were collected by researchers from the Medical Archiving Sector (SAME) of the hospital, and information from medical records and imaging exams were used. Clinical assessment included sex; the patient's age at the time of diagnosis; time between the secondary initial symptom to spinal metastasis and imaging diagnosis; time between the breast tumor diagnosis and the metastasis in the spine; neurological manifestations classified by the Frankel scale; ^(^ [@B9] surgical approach used; postoperative complications; and need for surgical reapproach.

Radiological assessment involved the study of simple radiography, computed tomography and magnetic resonance exams, and the morphopathological characteristics of the lesions were studied: level of metastasis in the spine and affected portion of the vertebra.

The parameters were stored in a spreadsheet and studied with Microsoft Excel, and the results were presented as percentages, means and medians.

RESULTS
=======

Of the 44 patients evaluated, 41 (93.2%) are women and 3 (6.8%), men . Mean age at diagnosis was 56.79, ranging from 33 to 94 years.

The time between the initial symptom in the spine and the confirmation of the diagnosis of metastasis by magnetic resonance exam varied from 1 day to 3.6 years, with a mean time of 7 months, and median of 45 days. In six patients (13.6%), the diagnosis of spinal metastasis preceded the diagnosis of primary tumor.

Forty-three percent (n = 19) of the individuals presented secondary neurological deficit to spinal assailment, either by fracture or by spinal cord and/or direct root compression. To classify these alterations, the Frankel scale was used in the pre and postoperative period, and we observed that 22.7% (n = 10) of the patients improved their postoperative deficit, and 2.2% (n = 1) worsened neurologically after the procedure. It was not possible to evaluate these data in two patients due to severe adverse events.

Regarding the surgical procedures used, all 44 patients underwent treatment by the posterior approach. In 19 (43.1%) patients, decompression and posterior fixation with pedicular screws were performed ([Figure 1](#f1){ref-type="fig"}), whereas 16 (36.3%) patients underwent decompression and posterior fixation with pedicular screws associated with corpectomy and replacement with an intersomatic device filled with bone cement ([Figure 2](#f2){ref-type="fig"}). In addition, kyphoplasty was the chosen surgical procedure in nine (20.4%) patients.

Figure 1Sagittal cut of T2-weighted preoperative magnetic resonance evidencing image compatible with extradural metastasis by compressing the spinal cord canal at T5-T6 level. Postoperative radiographies of decompression and posterior fixation with pedicular screws.

Figure 2Sagittal and axial cuts of T2-weighted preoperative magnetic resonance showing metastatic assailment of the T7 vertebral body and spinal compression. Postoperative radiographies of decompression and posterior fixation with pedicular screws associated with corpectomy and replacement with intersomatic device filled with bone cement.

Eight (18.1%) patients presented postoperative complications: extradural hematoma (4.5%, n = 2), cerebrospinal fluid leak (4.5%, n = 2), infection (9%, n = 4), surgical wound dehiscence (2.2%, n = 1), seroma formation (2.2%, n = 1), and neurological deficit (2.2%, n = 1); and six (13.6%) patients required surgical reapproach to treat complications related to the first procedure: hematoma or seroma drainage (6.8%, n = 3); dressing in the operating room (6.8%, n = 3). Other seven (15.9%) patients underwent a new procedure due to tumor recurrence.

Of the eight patients who presented postoperative complications, six (75%) were submitted to decompression, corpectomy, replacement with intersomatic device and fixation with pedicular screws, while two (25%) were subjected to decompression and fixation. Patients who chose the kyphoplasty procedure did not present complication.

The spine level most affected by metastases was the thoracic, in 86.3% of the cases (n = 38), followed by the lumbar (25%, n = 11), cervical (13.6%, n = 6) and sacral (9%, n = 4); and the posterior portion of the vertebrae was preferably affected (65.9%, n=29) if compared with the anterior portion (43.1%, n = 19).

DISCUSSION
==========

Although retrospective, the study adequately assessed the patients, with a thorough description of the information from the database in the Medical Archiving Service (SAME), thus offering significant conclusions.

Most of the patients included in the study were women with a mean age of 56.79 at the time of diagnosis, ranging from 33 to 94 years. This is in accordance with the literature, which shows that breast cancer is relatively rare before the age of 35, progressively growing in incidence, especially after the age of 60. ^(^ [@B1] In 13.6% of the patients, diagnosis of spinal metastasis preceded the diagnosis of primary tumor, since it can detect failure in screening and in the early diagnosis or even high tumor aggressiveness. Frequently, the presence of pain is not appreciated, and the correct diagnosis is postponed until more evidences of spinal or root dysfunction manifest. ^(^ [@B10]

Based on the available medical literature, the mean rate of neurological improvement is 63.8% (53% to 100%), and of decline is 4.1% (0% to 8%).[@B4] In this study, 22.7% showed improvement in Frankel's classification, and only 2.2% neurologically worsened. According to Molina, ^(^ [@B7] outcomes are not clinically significant among the different surgical approaches employed, and the reported results of pain relief were almost identical for posterior decompression and decompression with fixation. The contributions of concomitant and adjuvant treatment administered in the perioperative context should be considered. ^(^ [@B8]

The choice of the most appropriate surgical approach for an individual case depends on several factors, including tumor pathology, location, and patient's overall status. ^(^ [@B11] The best technique should provide adequate exposure to safely remove the injury. ^(^ [@B7] Decompression by laminectomy is usually considered with metastatic involvement of the epidural space and blade, but it is limited because it does not allow the decompression of the ventral epidural spinal cord. ^(^ [@B7] The addition of instrumentation to stabilize a laminectomy can protect against instability due to tumor involvement in the facet joints, pedicles or anterior vertebral body. ^(^ [@B7] Approaches with corpectomy and replacement with intersomatic device provide the extra benefit of ventrally decompressing the spinal cord or dural sac and increasing the space between the injury and the spinal cord. ^(^ [@B7]

A review of multiple series of surgical treatments for metastatic disease in the spine, cited by Shehadi[@B8], shows that complication rates range from 10% to 52%. In this study, 18.1% of the patients presented postoperative complications, which shows the procedures employed had lower morbidity rates. Of the individuals studied, 16% were reapproached due to tumor recurrence. Data available in the literature are congruent with the clinical notion that circumferential decompression results in more complete tumor resections, and thus decreases recurrence.^7^ In this study, 75% of the patients who presented complications were submitted to decompression, fixation with pedicular screws, corpectomy and replacement with intersomatic device. Patients submitted to kyphoplasty did not present complications, which may support the idea that complication rates increase with major surgeries, since kyphoplasty is a minor procedure, fastly executed and does not require long periods of hospitalization in the postoperative. ^(^ [@B12]

The thoracic spine was the most frequent site of secondary assailment in this study (86.3%), followed by lumbar (25%) and cervical (13.6%) levels. This corresponds to the international literature, in which metastasis to the thoracic spine corresponds to 70%, to the lumbar spine, 20%, and to the cervical spine, 10%.[@B13] ^),\ (^ [@B14] On the other hand, the posterior portion of the vertebrae was more affected than the anterior portion in this study, different from the established in other studies, in which most metastases occur in the anterior region, corresponding to the vertebral body. ^(^ [@B6] Algra and collaborators[@B15] showed, with tomography analysis, the vertebral body was the portion most frequently affected by metastases, and the destruction of a pedicle was unidentified in the lack of body involvement. The opposite was true when assessing simple exams, in which the most common finding was the assailment of the pedicles. ^(^ [@B15] Therefore, we assume that depending on the imaging exam to be evaluated, the initial findings may diverge. Besides, this study included only individuals submitted to the posterior surgical approach.

CONCLUSIONS
===========

The clinical and radiological presentation of patients with breast metastasis lesions in the spine is variable, similar to that described in the literature, except that the posterior portion of the vertebrae was more affected than the anterior portion in the sample of this study. Although surgical treatment by posterior approach does not aim to cure the underlying disease, it may have favorable results, improving the quality of life and neurological prognosis, with higher complication rates in major procedures.
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